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(54) COLOR IMAGE PROCESSING METHOD AND COLOR IMAGE PROCESSING UNn 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simulate observation of 
a color of a hard copy image on a display device so that 
a color of a displayed image is in matching with a color 
of a hard copy image observed actually under an 
environment estimated for observation even when the 
environment for the display device to be installed is a 
general and unlimited lighting condition or the 
environment for the hard copy estimated for its 
observation is under any lighting condition. 
SOLUTION: An equipment environment light recognition 
process 20 recognizes an installation lighting condition 
being a lighting condition under the environment where a 
color display device is installed. An observation 
environment light information recognition process 30 
recognizes an observation lighting condition being a 
lighting condition under the environment estimated for 
observation of a color hard copy entered by the user. An 
environment light information correction process 40 
decides a color conversion coefficient based on the 

installed lighting condition and the observation lighting condition. An image data conversion 
process 70 converts received image data into display use image data based on the color 
conversion coefficient from the environment light information correction process 40. 
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Japan Patent Office is not responsible for any damages caused by the use of this 
5 translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

10 



CLAIMS 



15 [Claim(s)] 

[Claim 1] Before recognition of the installation lighting conditions by the 1st step which 
recognizes the installation lighting conditions which are characterized by providing the 
following, and which are lighting conditions in the environment where the color display is 
installed, and this 1st step, or after. The 2nd step which recognizes the observation 

20 lighting conditions which are lighting conditions in the environment predicted to observe 
color hard copy of having been inputted. The installation lighting conditions recognized 
by the 1st step of the above. The 3rd step which determines a color transform 
coefficient based on the observation lighting conditions recognized by the 2nd step of 
the above. The 4th step which changes input image data into the image data for a 

25 display based on the color transform coefficient determined at this 3rd step. 

[Claim 2] It is the color picture art characterized by including the color adaptation 
amendment process that the 3rd step of the above determines the color transform 
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coefficient on an amendment equal color space for the vanity of a color in the color 
picture art of a claim 1, and the contrast amendment process of determining the color 
transform coefficient on an amendment equal color space for contrast. 
[Claim 3] In the color picture art of a claim 2 the 3rd step of the above The color 
5 transform coefficient determined according to the aforementioned color adaptation 
amendment process, and the color transform coefficient determined according to the 
aforementioned contrast amendment process, Conversion to the color transform 
coefficient of an amendment sake and a color space peculiar to a display is faced the 
saturation prepared beforehand. The color picture art characterized by obtaining the 
10 color transform coefficient for compounding the color transform coefficient for 

conversion to a color space peculiar to a display, and changing into a color space 
peculiar to a display from an equal color space beforehand prepared with the color 
transform coefficient of an amendment sake in the influence of installation ambient 
light. 

15 [Claim 4] In the color picture art of claims 2 or 3 the aforementioned color adaptation 
amendment process Were beforehand prepared about various kinds of combination of 
installation lighting conditions and observation lighting conditions. From two or more 
data pairs for making in agreement the vanity of the color on the color display under 
installation lighting conditions, and the vanity of the color on the color hard copy under 

20 observation lighting conditions The color picture art characterized by asking for two or 
more data pairs corresponding to the observation lighting conditions recognized by the 
installation lighting conditions recognized by the 1st step of the above, and the 2nd step 
of the above with interpolation. 

[Claim 5] In the color picture art of claims 2 or 3 the aforementioned color adaptation 
25 amendment process From the observation lighting conditions recognized by the 

installation lighting conditions recognized by the 1 st step of the above, and the 2nd step 
of the above The color picture art characterized by calculating two or more data pairs 
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for making in agreement the vanity of the color on the color display under installation 
lighting conditions, and the vanity of the color on the color hard copy under observation 
lighting conditions using a color adaptation model. 

[Claim 6] It is the color picture art characterized by determining an amendment color 
5 transform coefficient for contrast from the installation lighting conditions that the 

aforementioned contrast amendment process has been recognized by the 1 st step of 
the above in the color picture art of claims 2 or 3. 

[Claim 7] The color picture processor characterized by providing the following. An image 
data generation taking-in means to generate or incorporate color picture data. A 
10 recognition means to recognize the installation lighting conditions which are lighting 
conditions in the environment where the color display is installed. An input means to 
input the observation lighting conditions which are lighting conditions in the environment 
predicted to observe color hard copy. A conversion means change the color-picture 
data which were generated by an amendment amendment means and the 
. 15 aforementioned image-data generation taking-in means, or were incorporated in the 

color conversion correspondence coefficient prepared beforehand to the image data for 
a display by the color conversion correspondence coefficient rectified by the 
aforementioned amendment means based on the observation lighting conditions were 
inputted by the installation lighting conditions recognized by the aforementioned 
20 recognition means, and the aforementioned input means. 



DETAILED DESCRIPTION 

25 

[Detailed Description of the Invention] 
[0001] 
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[The technical field to which invention belongs] It is related with the color picture art 
and color picture processor which are used when this invention performs the 
quality-ofHmage adjustment and the check of a picture which are outputted as color 
hard copy on a color display. 
5 [0002] 

[Description of the Prior Art] In the field of printing or DTP (desktop publishing), in 
order to achieve speedupHzing and cost-cutHzing of color proofreading, on a display, 
the system which performs quality-ofHmage adjustment and a check of a final output 
picture, and the so-called soft proof system can be considered, and it is put in practical 
10 use. 

[0003] However, fundamentally, a display is installed in the bottom of a certain defined 
lighting condition, and, as for this soft proof system, the final output picture also 
assumes being observed under a certain defined lighting conditions conventionally. 
[0004] Therefore, a user has to acquire the final output picture of desired quality of 

15 image by performing repetitive adjustment based on a rule of thumb without using a 
system under the limited installation environment or being based on the picture on a 
display. Moreover, when observing the hard copy finally outputted under different 
environment from the environment which the system assumes, desired quality of image 
is no longer obtained as a result. 

20 [0005] on the other hand, the picture which detects the lighting conditions or ambient 
light (installation lighting conditions or installation ambient light is called hereafter) in 
the environment where the display is installed, and is outputted on a display — an 
amendment — things are considered 

[0006] the spectrum concretely obtained on the sensor or the outdoor daylight table to 
25 JP f 4-255025,A — performing the color correction of the picture outputted on a display 
based on a spectrum is shown Moreover, doubling the white point on a color display (a 
white point being called hereafter) with the white point of installation ambient light 



4 



automatically and in colorimetry is shown in JP,7-203478,A. 

[0007] Taking into consideration the color adaptation effect over the lighting conditions 
or ambient light (observation lighting conditions or observation ambient light being called 
hereafter) in the environment predicted to observe hard copy on the other hand is also 
5 considered. 

[0008] concrete — JP,5~216452,A — a sensor — the spectrum of observation 
environment — a content is measured, the picture section and the non-picture section 
on a display are changed so that it may be visible to appearance when printed matter is 
seen under various observation environment, and enabling the preview of printed matter 
10 is shown Moreover, showing JP,7-1 05375.A the color for adjusting adaptation around a 
display picture supposing observation environment is shown. 
[0009] 

[Problem(s) to be Solved by the Invention] However, JP,4~255025,A does not show the 
concrete solution method to the color of the appearance of the picture on a display 
15 changing with installation ambient light. And the hard copy finally outputted is not taking 
into consideration the case where it is observed in a different observation environment 
from the assumed observation environment. 

[0010] Moreover, like the office where installation ambient light is general, from 4100K 
to 4300K, even if it doubles the white point on a color display with the white point of 

20 installation ambient light in colorimetry, in the case of the low color temperature of a 
grade, there is a problem of not being visible to the same color at appearance, and the 
method of JP,7-203478,A cannot cope with such a problem only by doubling the color 
on a display with installation ambient light simply, either. 
[001 1] Moreover, a display is not influenced of installation ambient light, but 

25 JP.5-216452A stands on the premise of being influenced by only the color temperature 
of the white point on a display, and is not taking into consideration the influence of 
installation ambient light. Furthermore, although the method of JP,7-105375,A is 
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performing the cure in the color adaptation effect, since it does not have the 
mechanism which feeds back installation ambient light, when installation ambient light 
changes, it cannot respond. 

[0012] The soft proof system considered until now can be used despite a join office 
5 only by case to which the installation environment of a display attached the hood at the 
dark room or the Ming room where it is limited extremely. 

[0013] Moreover, as a soft proof system, it is the purpose which makes hard copy 
original and edits a display picture it not only can simulate the result condition of the 
color of a hard copy picture on a display, but, and to be able to compare a display 
10 picture and a hard copy picture simultaneously under the installation environment of a 
display is desired. However, by the method of the former [ reason / above-mentioned ], 
such a thing was difficult. 

[0014] Then, even if this invention has the environment where the display is installed, 
not under the lighting condition to which specification was restricted but under the 

15 general lighting condition which is not restricted And even if the environment predicted 
that hard copy is observed is under what lighting condition While being able to simulate 
the result condition of the color of a hard copy picture on a display so that an 
impression may be in agreement with the color of the hard copy picture actually 
observed under the environment predicted to be observed, the color of a display picture 

20 It also enables it to compare a display picture and a hard copy picture simultaneously 
under the installation environment of a display. 
[0015] 

[Means for Solving the Problem] Before recognition of the installation lighting conditions 
by the 1st step which recognizes the installation lighting conditions which are lighting 
25 conditions in the environment where the color display is installed, as a color picture art 
in this invention, and this 1 st step, or in after The 2nd step which recognizes the 
observation lighting conditions which are lighting conditions in the environment 
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predicted to observe color hard copy of having been inputted, The 3rd step which 
determines a color transform coefficient based on the installation lighting conditions 
recognized by the 1st step of the above, and the observation lighting conditions 
recognized by the 2nd step of the above, Based on the color transform coefficient 
5 determined at this 3rd step, the 4th step which changes input image data into the image 
data for a display is prepared. 
[0016] 

[Function] In the color picture art of this invention constituted as mentioned above In 
the 1 st step, the installation ambient light information on a color display is incorporated 

10 and recognized, and it sets to the 2nd step. Based on the installation ambient light 
information and observation ambient light information which the observation ambient 
light information on color hard copy has been incorporated and recognized by the input 
by the user, and have been recognized by these 1st steps and the 2nd step, it sets to 
the 3rd step. As a color transform coefficient for changing input image data into the 

15 image data for a display The color transform coefficient which suited the installation 
environment of a color display and suited the observation environment of color hard 
copy is called for, and input image data is changed into the image data for a display by 
the color transform coefficient in the 4th step. 

[0017] Therefore, even if the environment where the display is installed is under the 
20 general lighting condition which is not restricted Moreover, even if the environment 

predicted that hard copy is observed is under what lighting condition The vanity of the 
color of a hard copy picture can be simulated on a display so that the color of a display 
picture may be made in agreement with the color of the hard copy picture actually 
observed under the environment predicted to be observed. Moreover, under the 
25 installation environment of a display, even when comparing a display picture and a hard 
copy picture simultaneously, the impression of both appearance can be doubled. 
[0018] 
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[Embodiments of the Invention] 

[1st operation gestalt] Drawing 1 shows an example of a color picture processing 
system which realizes the color picture art of this invention. This system is equipped 
with a color display 1, a sensor 2, the input means 3, and the color picture processor 10, 
5 and is constituted. 

[0019] A sensor 2 is formed near the color display 1, the lighting conditions of the 
environment where the color display 1 is installed are detected, and the detection 
output is incorporated by the color picture processor 10 as installation ambient light 
information. The lighting conditions which the input means 3 consisted of a keyboard, a 
10 mouse, etc., and a user inputs the lighting conditions of the environment predicted that 
hard copy is observed, and were inputted from now on are incorporated by the color 
picture processor 10 as observation ambient light information. 

[0020] The color picture processor 10 shall be constituted by the computer and it shall 
have the image data generation taking-in means 11, the recognition meanses 12 and 13, 

15 the amendment means 14, and the conversion means 15. 

[0021] With an image data generation taking-in means, the color picture data as input 
image data are generated, or the color picture data from an external device 4 are 
incorporated as input image data. With the recognition means 12, the installation 
ambient light information from a sensor 2 is incorporated and recognized. With the 

20 recognition means 13, the observation ambient light information from the input means 3 
is incorporated and recognized. With the amendment means 14, the color conversion 
correspondence coefficient prepared beforehand is amended based on the installation 
ambient light information recognized with the recognition means 12, and the observation 
ambient light information recognized with the recognition means 13. With the conversion 

25 means 15, with the color conversion correspondence coefficient rectified with the 

amendment means 14, the input image data from the image data generation taking-in 
means 1 1 is changed into the image data for a display, and is sent out to a color display 
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1. 

[0022] The input image data which is generated with the image data generation 
taking-in means 1 1, or is incorporated from an external device 4 is expressed by the 
L*a*b* (below, it is written as "Lab" for convenience) equal color space, and the image 
5 data for a display obtained with the conversion means 15 is expressed by the RGB 
color space peculiar to a color display 1. 

[0023] In addition, although drawing 1 shows the state where the installation 
environment of a color display 1 is illuminated by the lighting light 6 from the lighting 
means 5, of course, let installation environment of a color display 1 be a dark room. 
10 [0024] The color picture art of this invention performed with the color picture 

processor 10 consists of the installation ambient light information recognition process 
20, the observation ambient light information recognition process 30, an ambient light 
information amendment process 40, and an image data conversion process 70, as shown 
in drawing 2 . 

15 [0025] Installation ambient light information is recognized at the installation ambient 
light information recognition process 20, and observation ambient light information is 
recognized at the observation ambient light information recognition process 30. 
Moreover, at the ambient light information amendment process 40, based on the 
installation ambient light information recognized at the installation ambient light 

20 information recognition process 20, and the observation ambient light information 

recognized at the observation ambient light information recognition process 30, a color 
transform coefficient is determined and input image data is changed into the image data 
for a display by the image data conversion process 70 based on the color transform 
coefficient determined at the ambient light information amendment process 40. 

25 [0026] As an example, as shown in drawing 3 , the ambient light information amendment 
process 40 shall consist of a color adaptation amendment process 50 and a contrast 
amendment process 60, and the image data conversion process 70 shall consist of the 
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color adaptation conversion process 80, the contrast conversion process 90, the 
illuminance correspondence conversion process 100, a conversion process 110 for an 
installation ambient light correspondence display, and a conversion process 120 for a 
display. 

5 [0027] The color-adaptation amendment process 50 determines the color transform 
coefficient on an amendment equal color space for the vanity of a color based on the 
installation ambient-light information recognized at the installation ambient-light 
information recognition process 20, and the observation ambient-light information 
recognized at the observation ambient-light information recognition process 30, and a 
10 contrast amendment process 60 determines the color transform coefficient on an 
amendment equal color space for contrast based on the installation ambient-light 
information recognized at the installation ambient-light information recognition process 
20. 

[0028] The color adaptation conversion process 80 changes input image data on CIE 
15 1976 Lab color space by the color transform coefficient determined at the color 

adaptation amendment process 50, and the contrast conversion process 90 changes 
the image data from the color adaptation conversion process 80 on CIE 1976 Lab color 
space by the color transform coefficient determined at the contrast amendment 
process 60. 

20 [0029] Moreover, the illuminance correspondence conversion process 100 gives the 
amendment to the Hunt effect which was prepared beforehand and which mentions 
saturation later on CIE 1 976 Lab color space to the image data from the contrast 
conversion process 90 by the color transform coefficient of an amendment sake. 
[0030] Furthermore, the conversion process 1 10 for an installation ambient light 

25 correspondence display It corresponds to changing the L*a*b* image data from the 
conversion process 1 1 0 for an installation ambient light correspondence display into 
RGB image data peculiar to a display in case the installation environment of a display is 
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a dark room at the subsequent conversion process 120 for a display. When the actual 
installation environment of a display is illuminated brightly, an amendment which 
removes the influence of the reflected light from the tubular surface (display screen) of 
a display is given to the L*a*b* image data from the illuminance correspondence 
5 conversion process 100. 

[0031] The conversion process 120 for a display changes the L*a*b* image data from 
the conversion process 110 for an installation ambient light correspondence display into 
RGB image data peculiar to a display in case the installation environment of a display is 
a dark room as mentioned above. 

10 [0032] if it goes into the room illuminated by the incandescent lamp from the outdoors 
here when lessons was taken from color adaptation and it was shown — beginning — 
the indoor whole — yellow — although sensed sexy, the same sensibility as the time of 
looking by the daylight after a while is received White paper is visible to white and it 
stops for example, sensing the unnaturalness of a color. Human being s eye is adjusted 

15 with sufficient convenience of sensitivity as it gets used to lighting light, and this is 

because there is an operation to which it is going to keep the vanity of a color constant, 
and is called color adaptation effect. 

[0033] Usually, when an observer observes a display in a dark-room environment and 
the circumference of a display 1 is brightly illuminated by ambient light 6 as shown in 

20 drawing 4 (A) although an observers eye adapts itself to display spontaneous light 
(white of the picture section or the non-picture section), an observer's eye is 
influenced of ambient light 6. An observers eye adapting itself to both of the ambient 
light 6 of display spontaneous light 1a and the circumference partially, respectively, and 
adapting oneself in practice at the white point like the middle is known for this state. 

25 [0034] There is also report of 60:40 having come out comparatively and having adapted 
oneself partially to display spontaneous light 1a and the surrounding lighting light 6 (181 
"bibliography N.Katoh, Practical Method for Appearance Match between Soft Copy and 
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Hard Copy"SPIEPublication, Vol. 2170 and 170- 1994). 

[0035] When simulating on a display 1 how a hard copy picture seems to be shown in 
drawing 4 (A) under the environment observed, the color temperature of display 
spontaneous light 1a must be changed hardware-wise or in software, and it must double 
5 with the environment where he wants to simulate white color temperature, and you 
have to rectify so that it may become "the vanity of a color" in the environment. 
However, in this case, an observer's eye has adapted itself also to the ambient light 6 
around a display 1 partially, and must rectify the part. 

[0036] Moreover, in order to double with the color of the hard copy picture under the 
10 environment where the color of a display picture is observed, under the environment 
where the display is installed, a hard copy picture and a display picture may be 
compared simultaneously. Considering an extreme example, to be shown in drawing 4 
(B), a display 1 is installed in the bottom of dark environment, in a special situation 
which is illuminated with a certain lighting light 9, about 50:50 comes out of an 
15 observer's eye to hard copy 8 and a display 1 comparatively, and hard copy 8 adapts 
itself partially. 

[0037] On the other hand, in the situation that the display 1 is also illuminated with a 
certain lighting light 6, as shown in drawing 4 (C), since an observer's eye adapts itself 
partially also to the ambient light 6 at a display 1 side, as for the rate of the adaptation 
20 to ambient light and a display, the direction of ambient light becomes higher a bird 
clapper as a result. 

[0038] In consideration of such a partial color adaptation state, it is necessary to add 
an amendment beforehand on a display. The color adaptation amendment process 50 
performs such an amendment to the 1st. 
25 [0039] And in simulating the color of a hard copy picture on a display, it outputs the 
suitable value according to the rate of adaptation from the information on the white 
point of both ambient light under the observation environment of hard copy, and 
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ambient light under the installation environment of a display. 
[0040] Moreover, under the installation environment of a display, in comparing 
simultaneously the color of a hard copy picture, and the color of a display picture, 
fundamentally, it doubles the white point of a display with the white point of installation 
5 ambient light. However, when the color temperature of ambient light is low like about 
4300K, the color of a hard copy picture and the color of a display picture do not look 
the same under the influence of the imperfect adaptation mentioned later. 
[0041] Although human beings visual sense tends to adapt itself to the white on a 
display when observing a display, the color temperature of the ambient light of the 

10 circumference of a display becomes imperfect [ color adaptation ] at the time of a low, 
and although there are individual differences, they can be yellowish and seen. [ of a 
white color ] Drawing 5 shows the degree of this imperfect adaptation by change of the 
isochromatic point when doubling the color temperature of a display to the color 
temperature of installation ambient light. As for imperfect adaptation, the color 

15 adaptation of human being s visual system is considered to happen to eye an imperfect 
hatchet. 

[0042] It is necessary to add an amendment beforehand and the color adaptation 
amendment process 50 performs such an amendment to the 2nd in consideration of 
such an imperfect color adaptation state. 
20 [0043] Each example in a color adaptation amendment at the color adaptation 

amendment process 50 and the color adaptation conversion process 80 mentioned later 
shows the concrete method of color adaptation conversion. 

[0044] If the illuminance of a surrounding light is large when observing a display in the 
bright interior of a room, if lessons is taken from a contrast amendment and it is shown, 
25 black-likeness of display original will be lost and the contrast of the whole display will 
be lost as a result. 

[0045] The contrast amendment process 60 copes with such a phenomenon. The 
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example 1 in a contrast amendment at the contrast amendment process 60 and the 
contrast conversion process 90 mentioned later shows the concrete method of 
contrast conversion. 

[0046] Furthermore, when lessons is taken from illuminance correspondence conversion 
5 and it is shown, and an illuminance is changed and a chromatic color is illuminated, the 
saturation (KARAFURUNESU) perceived changes according to an illuminance, namely, 
there is an inclination saturation looks highly in human being s visual sense, so that an 
illuminance is high. This is called Hunt effect and the illuminance correspondence 
conversion process 100 is an amendment thing about change of the vanity of the color 

10 by the difference in this illuminance. 

[0047] Specifically, by the color transform coefficient prepared beforehand, lightness 
component L* of the L*a*b* image data from the contrast conversion process 90 is its 
C*=[( a * )2+(b*)2] 1 / 2, when large. — (1) 
It comes out and saturation C* expressed is made small. 

15 [0048] In addition, the Stevens effect to which the gray more dark in white of gray 

bright in a high illuminance is more visible to black when an illuminance changes for the 
Helson-Judd effect which senses the hue of lighting light for bright gray if a gray scale 
illuminates with chromatic color light to the change of the vanity of the color by the 
difference of an illuminance also besides a Hunt effect, and senses [ as opposed to / 

20 lighting light / in dark gray ] the hue of the complementary color, and an achromatic 
color and it illuminates is. 

[0049] Although the above-mentioned example is an amendment case about the Hunt 
effect, it may rectify the Helson-Judd effect and the Stevens effect, or is good as for a 
method of an amendment in the plurality of these, or all. 
25 [0050] The example 1 mentioned later shows the concrete method of the conversion 

process 110 for an installation ambient light correspondence display, and the conversion 
process 120 for a display. 



14 



[0051] Drawing 6 shows an example of the routine of the color picture art shown in 
drawing 3 which the color picture processor 10 shown in drawing 1 performs. By 
detecting the push event of the start pushbutton by the user, the color picture 
manipulation routine starts processing, and opens a dialog in Step S1 first, next 
5 progresses to Step S2 f checks the input of the lighting conditions of the environment 
by the user predicted that hard copy is observed, i.e., observation ambient light 
information, and recognizes it. In this case, although a user is made to have the 
parameter specified partly chosen, he shall specify with xy chromaticity coordinate of 
CIE1931 here. 

10 [0052] Next, it progresses to Step S3, the installation ambient light information which is 
the detection output of the sensor 2 shown in drawing 1 , i.e., the lighting conditions of 
the environment where the color display 1 is installed, is incorporated, and this is 
recognized. 

[0053] Next, processing of a color adaptation amendment as shown in each example 
15 which progresses to Step S80 and is mentioned later, and color adaptation conversion 
is performed, processing of a contrast amendment as shown in the example 1 later 
progressed and mentioned further to Step S90 t and contrast conversion is performed, 
and illuminance correspondence conversion further progressed and mentioned above to 
Step S100 is processed. 
20 [0054] Next, conversion for an installation ambient light correspondence display as 
shown in the example 1 which progresses to Step S110 and is mentioned later is 
processed, it progresses to Step S120 further, conversion for a display is processed, it 
progresses to Step S130 further, and a picture is displayed on a color display 1 by the 
image data for a display obtained at Step S120. 
25 [0055] Drawing 7 is the example of another manipulation routine, and when a user 

specifies time beforehand, points to processing and inputs observation ambient light 
information, it is the case where processing is automatically started at the specified 
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time. 

[0056] That is, it checks whether if the time specified in this case comes, processing 
will be started, in Step S1, a dialog is opened first, next it progresses to step S4, and 
the image processing dealing with ambient light is performed to a user. On the other 
5 hand, a user directs execution, when making the image processing dealing with ambient 
light perform, and when not making it carry out, he directs cancellation. 
[0057] Next, when progressing to Step S5, judging whether processing should be 
performed from directions of the user and not performing processing with directions of 
cancellation, processing is ended as it is. 

10 [0058] When processing should be performed with directions of execution and the 
observation ambient light information that it was inputted beforehand has been 
recognized, it progresses to Step S3, incorporates, the detection output, i.e., the 
installation ambient light information, on a sensor 2, and this is recognized. Henceforth, 
it is the same as the example of drawing 6 . 

15 [0059] Below, four examples are shown. However, the color adaptation amendment 
process 50 only differs from the color adaptation conversion process 80, and the 
examples 1-4 of other processes are the same. Moreover, as an example, it does not 
restrict to these examples 1-4. 

[0060] An example 1 asks for a correction factor with the color adaptation amendment 
20 LUT and the least square method at the color adaptation amendment process 50, and is 
the case where image data is changed by 3x8 matrix conversion, at the color adaptation 
conversion process 80. 

[0061] An example 2 asks for a correction factor at the color adaptation amendment 
process 50 using a color adaptation model, and is the case where image data is changed 
25 with 3-dimensional LUT and interpolation, at the color adaptation conversion process 
80. 

[0062] An example 3 is the case where ask for a correction factor by the color 
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adaptation amendment LUT, and image data is changed with 3-dimensional LUT and 
interpolation like an example 2 at the color adaptation conversion process 80 in the 
color adaptation amendment process 50. 

[0063] An example 4 is the case where ask for a correction factor with a color 
5 adaptation model and the least square method, and image data is changed by 3x8 matrix 
conversion like an example 1 at the color adaptation conversion process 80 in the color 
adaptation amendment process 50. 

[0064] [Example 1] In the example 1, as shown in drawing 8 , the color adaptation 
amendment process 50 consists of a color adaptation amendment book process 51 and 

10 a color adaptation transform coefficient calculation process 55. 

[0065] The color adaptation amendment LUT is used at the color adaptation 
amendment book process 51. LUT prepares only the number of the fixed colors. Here, 
eight colors of the area within a color reproduction on the display under dark-room 
environment are chosen as 8 point P1-P8 on CIE 1976 Lab color space, as shown in 

15 drawing 9 . The parameter xy obtained from the installation ambient light information 
recognition process 20 and the observation ambient light information recognition 
process 30 is changed into color temperature, and the color adaptation amendment 
book process 51 inputs it into this LUT. 

[0066] Supposing the color temperature of installation ambient light and the color 
20 temperature of observation ambient light are inputted into LUT for white as shown in 
this drawing (B) of the LUTs from the 1st color as shown in drawing 10 (A) to an 
octavus color, a suitable white chromaticity will be chosen as it according to it. A 
interpolation value is computed when the middle value of the value currently prepared 
for LUT is required. 

25 [0067] Selection and calculation of a chromaticity must put emphasis on the 

amendment which took especially imperfect adaptation into consideration about the 
simultaneous contrast at it since the influence of imperfect adaptation was large to the 
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amendment which took the partial adaptation state into consideration about the 
simulation of the vanity of a color, respectively. 

[0068] Similarly, a chromaticity with each suitable color is chosen or computed also 
about other colors. Such color adaptation amendment LUT is created based on the 
5 statistical data obtained in the isochromatic experiment. 

[0069] Next, it asks for the map relation f between the device-independent value about 
these eight colors, and the value acquired from the color adaptation amendment LUT in 
the color adaptation transform coefficient calculation process 55. Here, a 3x8 matrix 
coefficient is computed so that the color difference with each point may become the 
10 minimum. 

[0070] At the color adaptation conversion process 80, input image data is changed 
according to a 3x8 matrix operation using the coefficient computed at the color 
adaptation transform coefficient calculation process 55 of the color adaptation 
amendment process 50. 

15 [0071] Drawing 11 shows the manipulation routine of the above-mentioned color 

adaptation amendment of an example 1, and color adaptation conversion, and sets the 
number n of the eight above-mentioned colors to 1 in Step S81 first, next it progresses 
to Step S82. Choose or compute a chromaticity with the n-th suitable color from the 
color adaptation amendment LUT, next it progresses to Step S83. When only 1 

20 increments n, next it progresses to Step S84, it judges whether n is larger than 8 and it 
judges that n is eight or less, it returns to Step S82 and Steps S82 and S83 are 
repeated. 

[0072] When n judges that it is larger than 8 at Step S84 next, from the chromaticity 
data of eight colors for which progressed to Step S85 and it asked by then, a 3x8 
25 matrix coefficient is computed, next it progresses to Step S86, and input image data is 
changed according to a 3x8 matrix operation using the coefficient computed at Step 
S85. 



18 



[0073] Let the data from the LUT be contrast amendment data at the contrast 
amendment process 60 using LUT which outputs a gamma value from the parameter Y 
(Y of the XYZ chromaticity coordinate of CIE1931) obtained from the installation 
ambient light information recognition process 20. 
5 [0074] At the contrast conversion process 90 f the gamma value of the gradation curve 
to lightness component L* of the L*a*b* image data from the color adaptation 
conversion process 80 is changed based on the contrast amendment data obtained 
from the contrast amendment process 60. 

[0075] Drawing 1 2 shows the manipulation routine of the above-mentioned contrast 
10 amendment of an example 1, and contrast conversion, and sets it to Step S91 first. 
Choose a gamma value from LUT with the parameter Y from the installation ambient 
light information recognition process 20, next it progresses to Step S92. The gamma 
value is changed, next it progresses to Step S93, and the gamma value after the 
conversion is stored in 3-dimensional LUT, next it progresses to Step S94, and the 
15 image data from the color adaptation conversion process 80 is changed with the gamma 
value from the 3-dimensional LUT. 

[0076] As mentioned above, at the conversion process 1 20 for a display It corresponds 
to changing the L*a*b* image data from the conversion process 1 10 for an installation 
ambient light correspondence display into RGB image data peculiar to a display in case 

20 the installation environment of a display is a dark room. When the actual installation 
environment of a display is brightly illuminated at the conversion process 110 for an 
installation ambient light correspondence display, L*a*b* image data is received from 
the illuminance correspondence conversion process 100. It is what gives an amendment 
which removes the influence of the reflected light from the tubular surface (display 

25 screen) of a display. Therefore, as shown in drawing 13 , after once changing the 

L*a*b* image data from the illuminance correspondence conversion process 100 into 
XYZ chromaticity data, first From the XYZ chromaticity data, the reflected light parts 
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Xambient, Yambient, and Zambient are deducted, and the values XCRT, YCRT, and 
ZCRT on a display screen in case installation environment is a dark room are 
calculated. 

[0077] The reflected light parts Xambient, Yambient, and Zambient are the values of 
5 installation ambient light in case the installation environment of a display is illuminated 
brightly, and are given from the installation ambient light information recognition process 
20. 

[0078] Data XCRT, YCRT, and ZCRT are changed into L*a*b* image data, and further, 
after changing into value L*CRT on a display screen, a*CRT, and b*CRT, they change 
10 L*a*b* image data into RGB image data peculiar to a display in the conversion process 
120 for a display. 

[0079] [Example 2] In the example 2, it asks for a correction factor at the color 
adaptation amendment process 50 using a color adaptation model, and image data is 
changed with 3-dimensional LUT and interpolation at the color adaptation conversion 
15 process 80. 

[0080] Therefore, the color data of 729 (9x9x9) individual are chosen beforehand. It is 
desirable to choose so that the color gamut of a display can be covered 
comprehensively. And it changes into every one of such the color data with a color 
adaptation model, and suitable correction value is computed. In this case, color data are 
20 given as a XYZ chromaticity coordinate of CIE1931. If it is other system of coordinates, 
it once changes into the XYZ chromaticity coordinate of CIE1931. 

[0081] Drawing 14 shows the manipulation routine of a color adaptation amendment of 
an example 2, and color adaptation conversion, and sets the number n of the 729 
above-mentioned color data to 1 in Step S801 first, next it progresses to Step S802. 
25 Choose the n-th data from the 729 color data, next it progresses to Step S803. The 
selected color data is changed into the XYZ chromaticity coordinate of CIE1931 as 
mentioned above, next it progresses to Step S804 and the XYZ chromaticity data is 
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changed into the cone response value LMS. Next, it progresses to Step S805 and the 
cone response value LMS is normalized with the cone response value of the white point 
of a display. 

[0082] On the other hand, it asks for the chromaticity of the suitable white point which 
5 should be rectified from installation ambient light information and observation ambient 
light information beforehand. Specifically, as shown in drawing 1 5 (a flow chart is shown 
in block for convenience), it sets to Step S281 first the same with having changed 729 
color data. Change installation ambient light information and observation ambient light 
information into the XYZ chromaticity coordinate of CIE1931, respectively, next it 
10 progresses to Step S282. After changing the XYZ chromaticity data into the cone 

response value LMS, in Step S283, an imperfect adaptation amendment is performed to 
the cone response value LMS, next it progresses to Step S284 and a partial adaptation 
amendment is performed to cone response value L'M'S' after the imperfect adaptation 
amendment. 

15 [0083] In the manipulation routine of drawing 14 , it progresses to Step S806 from Step 
S805, and a color adaptation amendment is performed to the cone response value 
normalized at Step S805 using the cone response value LwMwSw computed at Step 
S284 of drawing 15 in this way, it progresses to Step S807 further, and the cone 
response value after the color adaptation amendment is changed into the XYZ 

20 chromaticity coordinate of CIE1 931 . 

[0084] Then, it progresses to Step S808 and the XYZ chromaticity data is changed into 
device-independent image data L*'a*' b*' using white point D50 data. 
[0085] Next, when progressed to Step S809, and only 1 increments n, next it 
progresses to Step S810, it judges whether n is larger than 729 and it judges that n is 

25 729 or less, it returns to Step S802 and Steps S802-S809 are repeated. 

[0086] When n judges that it is larger than 729 at Step S810 next, it progresses to Step 
S81 1, and stores in 3-dimensional LUT as shows 729 color data for which it asked by 
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then to drawing 16 , next it progresses to Step S812, and input image data is changed 
with the color data from the 3-dimensional LUT. 

[0087] When the position on CIE 1976 Lab color space is shown and input image data 
takes the value between the lattice point, the address of 3-dimensional LUT is regarded 
5 as an internally dividing point of the lattice point, and is given as the load sum of the 
output value of the lattice point of the eight circumferences. 

[0088] In addition, although the Hunt model (bibliography : R.W.HUNT MEASURING 
COLOUR Second Edition ELLIS HORWOOD) is made reference as a color adaptation 
model here, you may be other color adaptation models (for example, Nayatani model 

10 (bibliography : Ota ** color dynamics, Tokyo Denki University Press) etc.). 

[0089] In the [example 3] example 3, it asks for a correction factor by the color 
adaptation amendment LUT at the color adaptation amendment process 50, and image 
data is changed with 3-dimensional LUT and interpolation like an example 2 at the color 
adaptation conversion process 80. However, by the example 1 , LUT of 1 25 (5x5x5) 

15 classification by color is used in the example 3 to using LUT of 8 classification by color 
as color adaptation amendment LUT. 

[0090] Drawing 1 7 shows the manipulation routine of a color adaptation amendment of 
an example 3, and color adaptation conversion, it is the same as it of the example 1 
shown in drawing 1 1 except for the point of using LUT of 125 classification by color as 
20 color adaptation amendment LUT as mentioned above, and the future steps S81 1 and 
S812 of Steps S81-S84 are the same as it of the example 2 shown in drawing 14 
except for the point that color data become 125 pieces. 

[0091] In the [example 4] example 4, it asks for a correction factor with a color 
adaptation model and the least square method at the color adaptation amendment 
25 process 50, and image data is changed by 3x8 matrix conversion like an example 1 at 
the color adaptation conversion process 80. 

[0092] However, the color adaptation model used at the color adaptation amendment 
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book process 51 of the color adaptation amendment process 50 computes the 
chromaticity of 8 classification by color in the example 4 to computing the chromaticity 
of 729 classification by color in an example 2. 

[0093] Drawing 18 shows the manipulation routine of a color adaptation amendment of 
5 an example 4, and color adaptation conversion, it is the same as it of the example 2 
shown in drawing 14 except for the point that a color adaptation model computes the 
chromaticity of 8 classification by color as mentioned above, and the future steps S85 
and S86 of Steps S801-S810 are the same as it of the example 1 shown in drawing 1 1 . 
[0094] As the 1st operation gestalt which carried out [operation gestalt of ** 2nd] **** 

10 was shown in drawing 3 , it is the case where the ambient light information amendment 
process 40 consists of a color adaptation amendment process 50 and a contrast 
amendment process 60, and the image data conversion process 70 becomes from the 
color adaptation conversion process 80, the contrast conversion process 90, the 
illuminance correspondence conversion process 100, the conversion process 1 10 for an 

15 installation ambient light correspondence display, and the conversion process 120 for a 
display. 

[0095] On the other hand, as shown in drawing 19 , a color transform coefficient shall 
be computed by consisting the ambient light information amendment process 40 of the 
color adaptation amendment process 50, the contrast amendment process 60, the 
20 illuminance correspondence amendment process 43, the amendment process 44 for an 
ambient light correspondence display, an amendment process 45 for a display, and a 
color transform coefficient composition process 46, for example, it chose beforehand, 
and performing all required amendments to 729 color data. 

[0096] That is, at the color adaptation amendment process 50, contrast is computed for 
25 the color transform coefficient on amendment CIE 1976 Lab color space, and the color 
transform coefficient on amendment CIE 1976 Lab color space is computed for the 
vanity of a color at the contrast amendment process 60, respectively. Moreover, the 
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illuminance correspondence amendment process 43 shall have the color transform 
coefficient of an amendment sake for the saturation prepared beforehand. 
[0097] conversion to a color space peculiar to a display at the amendment process 44 
for an installation ambient light correspondence display — facing — the influence of 
5 installation ambient light — an amendment — a color transform coefficient [ like ] is 
determined The amendment process 45 for a display shall have the color transform 
coefficient for changing into a color space peculiar to a display prepared beforehand. 
[0098] And in the color transform coefficient composition process 46, each color 
transform coefficient obtained from the color adaptation amendment process 50, the 

10 contrast amendment process 60, the illuminance correspondence amendment process 
43, the amendment process 44 for an installation ambient light correspondence display, 
and the amendment process 45 for a display is compounded. By the color transform 
coefficient after the composition, in the image data conversion process 70, the color 
transform coefficient computed at the ambient light information amendment process 40 

15 is stored in the lattice point of 3-dimensional LUT, and input image data is changed into 
a color space peculiar to a display from an equal color space. 

[0099] Since according to this 2nd operation form all required amendments will be 
performed in the ambient light information amendment process 40 by the time it 
displays on a display including a color adaptation amendment, a contrast amendment, 
20 the amendment about the vanity of a color, and the amendment about a device property 
compared with the 1st operation form shown in drawing 3 including the examples 1-4 
mentioned above, the burden of a conversion process can be made light. 
[0100] 

[Effect of the Invention] As mentioned above, even if the environment where the 
25 display is installed is under the general lighting condition which is not restricted 

according to this invention Moreover, even if the environment predicted that hard copy 
is observed is under what lighting condition The color of a display picture can be 
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simulated on a display of the vanity of the color of a hard copy picture so that an 
impression may be in agreement with the color of the hard copy picture actually 
observed under the environment predicted to be observed. Moreover, under the 
installation environment of a display, even when comparing a display picture and a hard 
5 copy picture simultaneously, the impression of both appearance can be doubled. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing an example of a color picture processing 
system which realizes the color picture art of this invention. 
[Drawing 2] It is process drawing showing the color picture art of this invention. 
15 [Drawing 3] It is process drawing showing the 1st operation gestalt of the color picture 
art of this invention. 

[Drawing 4] It is drawing with which explanation of ambient light is presented. 
[Drawing 5] It is drawing with which explanation of imperfect adaptation is presented. 
[Drawing 6] It is drawing showing an example of the image-processing routine of the 1st 
20 operation gestalt. 

[Drawing 7] It is drawing showing other examples of the image-processing routine of the 
1 st operation gestalt. 

[Drawing 8] It is drawing showing the color adaptation amendment process of an 
example 1. 

25 [Drawing 9] It is drawing with which explanation of the color adaptation amendment 
process of an example 1 is presented. 

[Drawing 10] It is drawing with which explanation of the color adaptation amendment 
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process of an example 1 is presented. 

[Drawing 11] It is the flow chart which shows the manipulation routine of a color 
adaptation amendment of an example 1 f and color adaptation conversion. 
[Drawing 12] It is the flow chart which shows the manipulation routine of a contrast 
amendment of an example 1, and contrast conversion. 

[Drawing 13] It is drawing showing processing of the conversion for an installation 
ambient light correspondence display of an example 1, and the conversion for a display. 
[Drawing 1 4] It is the flow chart which shows the manipulation routine of a color 
adaptation amendment of an example 2, and color adaptation conversion. 
[Drawing 15] It is drawing with which explanation of drawing 14 is presented. 
[Drawing 16] It is drawing with which explanation of drawing 14 is presented. 
[Drawing 1 7] It is the flow chart which shows the manipulation routine of a color 
adaptation amendment of an example 3, and color adaptation conversion. 
[Drawing 18] It is the flow chart which shows the manipulation routine of a color 
adaptation amendment of an example 4, and color adaptation conversion. 
[Drawing 1 9] It is process drawing showing the 1 st operation gestalt of the color picture 
art of this invention. 
[Description of Notations] 

1 Color Display 

2 Sensor 

3 Input Means 

10 Color Picture Processor 

20 Installation Ambient Light Information Recognition Process 
30 Observation Ambient Light Information Recognition Process 
40 Ambient Light Information Amendment Process 
50 Color Adaptation Amendment Process 
60 Contrast Amendment Process 
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70 Image Data Conversion Process 

80 Color Adaptation Conversion Process 

90 Contrast Conversion Process 

100 Illuminance Correspondence Conversion Process 

1 10 Conversion Process for Installation Ambient Light Correspondence Display 
120 Conversion Process for Display 

43 Illuminance Correspondence Amendment Process 

44 Amendment Process for Installation Ambient Light Correspondence Display 

45 Amendment Process for Display 

46 Color Transform Coefficient Composition Process 
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[ 0 0 3 7 ] cniCMlt, 04 (C) (C^TctofC, 
r-fX^H 1 t>&*flaw>e 6 Tfl^SntU-SttRT 
14* SSI#©iaf4 7 f W X^U-f HW-CI4. ^OiM6 

[ 0 0 3 8] T^xyU-f±TIJ, 
fii^^i^^ilt, *5**i;a&llfIE£iJD;St*#gj&i 
fed^MiEXg 5 0 f4* fg 1 IC, ^(D&otemiE 

[ 0 0 3 9 ] fit. A- tf-tS&<Q££5r >< X^ 

u-r ±t->^ zl u— zm&iziz. a— Hntr — <Dm 
&m%tT -commit?* xyu< <z>&esi sit -cost 

[0040] gsfc, f-Yxyi/-f©^iiiTt. a- 
^.zxo frmsiziz. m&&)\z\z. r^^yi/'f 

20 ^ct^tC-r^. L^b, 8l8E5fc<0fiiflga*, fclAfcf 4 3 
0 0 KS«tl^ fgi!E-r*^£ 

&£)fet4Hg btc (4JI;L&^o 
[ 0 0 4 1 ] r^^l/-f^ii1-5tt, Afi3<0«JH: 

3&*^^±tfe0. ®AI£t4****. 

J@fti4. AM<0««*©fij®£a<T*£&fc»Kfi;r* 
[0042] Lfc*^£fcfej©«s;ttai£#«L-c, 

0t4, ^2tc, ^(D£5&*£IE£?t5 t><D-C&£. 
[ 0 0 4 3 ] £Jl&*§IEIfI5 0 TCDfeH&fcilE, *5 <fc 

t4, mm-rz&mmm'c^-?. 
[ 0 0 4 4 ] zi > h ^ x hffiiEiz^z^T t , mz^m 

[ 0 0 4 5 ] □>h7XhiIII6 0IJ 4 
T(Da > h ^x hMiE. i3cfcc;3>h7Xh^iig9 
lfS0»J 1 T^t, 

[0 0 4 6 ] ^^>tc, saae^i&xgfcica^^-rt, a^ 
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[0047] a#w«ctt, &<5^i;«&ffl*$nfcfi*» 

C* = C (a* ) 2 + <b* ) 2 3 1 ' 2 - ( 1 ) 
Wt. Hun t ^ J£4 £HC t> * W^-fe^T^feX^r-JU^ 

KftfcttBa^«(c*turiifi<ofi«*»i;-5He i so 

n-JuddM^ 5 , I^fe^Iit$fx.tI^t$ 

DlfiCl^^Stevens J»*#*<5. 

[ 0 0 4 9 ] ±K<©0Jtt, Hunt 2»$ * SUET * 
T&5#, He l son-Judd$ft£-*>S t even 
s3fr*«r*|jEUTt>cfc< . fc^ttctifc©^©** 
*fett^«4ijEf*i5t:l/Tt)J:^. 20 

[ 0 0 5 0 ] RBIR*****^*! SCSlXg 110*«t 

i -c^f . 

[ 0 0 5 1 ] B6lt S 1 iC^Lfc^ ^-iSlfe^lS^S 

S 1 ^^r/D^^it, XfyyS2 

tl*^, ^C-Ct^, CIE193 10xyMIIt'}l 
[00 52] Xfy^S3i:iiA/-C. ^ItZ^L 

*«»«$nT^*iii«<DMw*fr-e**8s:Hai*7tt«a 

[ 0 0 5 3 ] ;fcfC, X^-y ys 8 0 tCiiA/T, ^i£-f<5 40 

mzn^* * 6 Ki^ry :/s 9 o icitA,-?. iit 

JStfi 1 -e^-rj:^^::] > h K JilE-fc £X n > h ^x 
h*»©*&31£fT<^ ^bic^f 7^S 1 0 0 fc it ^ 

[0054] ^f^^s i i o{;I^T, »i£*r 
SfcfrH. s scxx-^ys 1 2 o fcasA,-e, ^c^ffl^ 
f-yys 1 2 Ot^^n^I^ffllif-^lC^oT, 50 
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[ 0 0 5 5 ] B7lt J^&gJU--? 1 tf 

[ 0 0 5 6 ] TUt>*>. 
ei&gSrBl&LT, if, ^ry^SlK^lfit, ^ 
-f TD^£§il#, #fC, ^f77 r S4l:I^T, J. — If 

[ 0 0 5 7 ] fc\Z* Xfv T'S 5 {CxtA^T* -tOi — 

[0058] m?f(Dm^iz£ ommzmn-t^^ t^iz 

:/S 3 tCii/uT, 2 cO^^tnTJ, 

t>*>&mmm.ytm mzno^/u-c. z.n&u^-tz>o & 

[ 0 0 5 9 ] J^TtC^, 4~Z><Dmmm$:7K-?* fz fz l; . 
il^il~4li, &mfcffiIEJZm 5 0 iSct^^WS^^!^ 

[ 0 0 6 0 ] SSlfcfcllKt. filJ^IiEIISOtll fe 
KM * ffi X L U T 1 8t /J > - §k tC <fc o T fi§ IE 96 & £ * «> , 
8 0 -efcfc* 3x87MJ7^X^^ia 

[0061] mmm 2 &mfomiEj:m 5 0 -ci*. & 

[ 0 0 6 2 ] mmM3te. fei^iiEIg5 0Ttt, ft 

§8o-e«, **«2 (t^egtca^TcLUTttirJiKij: 

[ 0 0 6 3 ] nmm4\Z. fel^iEIgSOTfi, ft 
[0 0 6 4] CH&m) *S«11ftt, 081:^^^ 

^ feig^^iExi 5 0 a, &mfoffiiE*j:m 5 1 1 

fe^f£:^^^g:l£aiXI5 5 
[ 0 0 6 5 ] fiH^iiE*Ig5 lTtt, feld^MXL 

ut*i^4. luth ss^fcfeoafc'wffiis-r 

^tl^W8^$ 4 H 9 (C^Tcfc ^ Kl L a bfifflRI±© 8 
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[0066] 010 (A) fC?F-r<fc5fc£§ 1 fe^6^8 

fetr^LUT©^^©, (B) tc^-r^-p^afe 

[0 0 6 8] PT«JCUT, ■eOfflKBftfcOHTfc, 

[ 0 0 6 9 ] ^C, fiffl**««»J»aiXS5 5 fC*^ 
X\t. C<D 8 feCi-taf/H X-'f>5 r Y^>5 f >h 20 

[ 0 0 7 0 ] £HJfc^&XiM8 Otlt feJUJfcSIIEXlI 

5 o <D&mfo%tmm$k&ftj:m s 5xwft2titz&&* 

m^X, 3 x 8 v h- ij y ^^SMJCtct 0 , A^Itr- 

[0071] Hint H;5£#] i <o -hia<^feHf£;MiE*3 

S8 ll:*^T, IE© 8 fi<D#^n £ 1 <h *(c, 30 
X^-y 8 2 KiiA,T\ feJJll^^iE L UT^Sinft 

3 (C i! A, U'ltl'y^'J^yhU X x 

y -fS 8 4 (CiiA,T, n^SiOAtt^^A^^JIr 
b. n#8&TT*3<fcW0rl,fc<fc€n;:tt, X S 

t. 

[ 0 0 7 2 ] Xf7^S84tn««8J:0*tt^!W»r 
b&t^TKfci, ^:tC, Xx v y S 8 5 (CilA/T, -tn* 
-C«C#«>fc 8 e<Z>eax-*rt»S, 3X8?h'J7^7 40 

^S8 5-C*liilfc«Slffl^T, 3x8Th"J.^7 

[ 0 0 7 3 ] 3>h7XhiEI^6 OTfi, WiWmm 
K*iBaiI2 0^6»&nt/t7>-^ Y (C I E 

i93KoxYZMii«)Y) a*e;*/>-7tt£tts2j-r 

h ^X bffilET-? £-rs. 

[ 0 0 7 4 ] 3>h7Xhf^Ig90Tli. 3 > h ^ 
X hfcilEXg 6 0^6i^nt3>h 7 Xh 50 
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CH^^T, £!!&£&Xg8 0/i^OL* a* b* M 

[0075] Bi2it mmm 1 ©±fE©zi > h ^X h 

> h ^X h^^co^l3i;p--9 1 >i&^L. £ 

, x^ :/s 9 2 tcitA,-?, -eco^>T{i^ 

£&L. &tc, Xfy ys 9 3 (Cii/uT, ^©^&&<0 
^>^M^ 3^7CLUTtC*&^L. Xf-;^S9 
4*CiI;^T\ ^<D 3^tcL UTfr£><DtJ>-?miZ&Q* 

[ 0 0 7 6 ] ±^Lfei:f»(C, iiffi^!ilil2 0t 

fct. asieia«3t>fct**5Kffl*«igi i o^eoL* a 

* b* H*^-^*, r-<X^I/-f(!!)RlHa*^lltt© 
CitC^Ji&LT, KEia#3te*fJSa7Kffl«*Ig 1 1 0 

-ctt. -^^ x7 f u-r<DH^<7)is:B^^^^^<M^^n 
b* m&x — ^ ic*t lt, -tV x yu-r Of® (^^@ 
Of. ^ tf) /t (c , H l 3 fc^-T^ o \z. 

^^iii i o o 5<©l • a* b* nm^ — * £ — 

M. * X YZ^S^-^tC^^UfcJi-zr, tWXYZfeg 
"r — $1pt>. Slt^^X ambient, Yambie 
nt. Zambient^iL^I^T, ft£ B 13 $ *< OF £ 
©i^0r^X7'KIE±©lXc r t » Y c R T . 

[ 0 0 7 7 ] Klt3fc#X ambient. Yambie 
nt, Zambienttt. << X :/ K 0>KBSB£j&* 

[ 0 0 7 8 ] f-^Xc R t , YcRT. Z C RT«, 

L a a* b* mmT-?\Z&&L. $^(CL* a* b* 
H&x-^te, XT'K ISM±OfiL* c r x . a 

* C R T , b * C R T tC^^L^C±T, I^^^^li 

120lCi3liT, f^X7*Kif ORGBlif-^ 
[ 0 0 7 9 ] C^Jfi^ 2 3 2 TfJi, feWilEI 

isot. fiHrtr^^^^ffl^TMiEafts**. fen 

^Mli8 0T?, 3 ^tcL UT tiiKICi ^Tltr 
[0080] ^(Dfz&lZ. $>ZfrC&7 29 (9X9X 

-^HC I E 1 9 3 1 ©XYZfiIIitLT4A5. 
teOlii^:^, C I E 1 9 3 1 OXYZfeSIil;- 
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[0081] ai &mM2<D&m&miE&j:zfeL 

ltZ&^T* ±m<D 7 2 9 mcD&T— ^<D#^n £ 1 £ 

:/s 8 o 3 (cii/u-e, -e©a«ufcfi?-^«r±ia©<fc 

^l;CIE193 1«XYZfeIIif:^il, 

^T'y^s 8 o 4^:I^1' 1 ^©XYZMf-^^i 

^MLMSC^t^o #C(C, XfyyS805 

<E>fig£#a6T*3<o HffcffJf;:(2* 0 1 5 (C 7K T J: o (C 
(ffi^WK 7 D — — h S^D v ^ffjd^t* ) . 7 2 

S 2 8 1 K*5HT. &®?!ti£^*i *S*5cfctfii£IS!|ig3fc<# 

a*, ^nfnc iei93i©xyz £gj&^tc&& 

L. Sfcfc, Xr-y y S 2 8 2 (CxiA,"?, f ©XYZfeS 
S 2 8 3l;i3UT, i^^MLMSC^lt^^i 

o*^±mj&mmm<Dmvt&fe&mL. • m* s' (c*tu 

[ 0 0 8 3 ] H 1 4 ©*&3l;U — ^>"CML. ^f-;?S8 
0 5^eXf-y y S 8 0 6 (CiiA,T, 5 
ro^f'^S 2 8 4 -?g:£iJ£nfc$i##j£¥<!L wMw 
Sw£ffll*T, Zf^y^S 8 0 5 TIMSnfcttttft 

0 7(cii/u-e* ^o&j^j£*iiE&<Diitt#j£g<i£ c i 30 
e i 9 3 i <dxy z&mmmiz&&-?z>. 

[ 0 0 8 4 ] ^©ft. X^-y 8 0 8 «CjSA/"C. ^(D 
XYZMf-^^, *7-f h^OhD50T-^^ 

[0 0 8 5 ] ^ct. ^ S 8 0 9 izm/v-C. n £. 1 

^tt-f >^ 'J * > h b, #(C* X^>y 7" S 8 1 0 tZM/u 
-C, n*« 7 2 9 J;0*S^^S^6fll»rl/, n A« 7 2 9 
WTTfe^ <h*il#r Lfci^lCte, Xf7^S 8 0 2 \zm 
oT. 7f7yS 8 0 2 -S 8 0 9 ^^0iit. 40 

[0086] XryyS810 , Pn^ 7 2 9 J:0**li 
t*ijBfbfc<!:*(Ctt, *fc, Xfv^S 8 1 1 Kit A, 

*:tl&~t?\Z$t#>tz 7 2 9fg(Dfe^ — 0 16 1: 

^"TJ:3fc 3'*5cLUTfc:tt*ftL, ;£(C, Xf7^S8 
12fCitA/T, ^03*7cLUTd^Ofir-^»:i 

[ 0 0 8 7 ] 3*7cLUT©7Hl/XliLabfiaiai± 
18^0»f ( «CDai^lll©«IISitlt4il.Sn5. 50 
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[0 0 8 8] ultlifeH^tTJI/il/THun 
t^Er^ R. W. HUNT MEASUR 

ING COLOUR Second Edition 

ELLIS HORWOOD) 
ffi^ejBJB^ExA' (#Jxf£, N a y a t an i 

[ 0 0 8 9 ] [^JBSCT 3 ] S8KW3"Ctt, feJEffcfcilEX 
£J®&^IEL UT JC<fcoTi$IE9&&£2fca6, 
6H«^Ig8 0t, ft K 09 2 <h f^«tC 3^5C7CL UT 

MiELUTttt. *MlTtt8ft^LUTSffi^ 
£<0(C*tLT, ftffiffll 3TH125 (5X5X5) 

[ 0 0 9 0 ] 0 1 7 (2, ft&0ij 3 OfiUffclilEiicktffe 
— ^>€r^L, Xf v z/S 8 1 — S 8 
4(2, ±iE£><*:5 (CfiJUJfcfcilEL UT t IT 1 2 5 
OLUTSll^ASHtiT, 01 1 tc^b&ftifim 

ofnt^c-ca&o, wioxf7^s 8 1 i#j;tfs 

8 1 2(2, fe^-^^1 2 5 f@<hfc£/££B§U>T, 01 
4 C^Lfcil^ 2 Wtnt^CTSSo 

[00913 4 ] mmm 4 -en, £n*£*iiEx 

fel^fili8 ft ft 01 1 <fcra#K 3 x 

[ 0 0 9 2 ] frtZl,. feUl^^iEXe 5 0 CD^R|££;^iE 
*Xfg 5 1 -CfflHSfeliJS^^Utt. ftJS0iJ 2 T(2 7 2 

[0 0 9 3 ] 018(2, ft«W4<0ftMS**tjE*5«fctffe 
je*SE«<0«LS^ — ^>*^b, Xf'^S801-S 

8 10(2, ±EO«t -5 JcfilKje^^^^S 
*ffi"r*,£*:ifc^T. 0 1 4 K^LfcftJSfll 2 O^tlt 
f^C-C^O. tt«©^fy^S8 5*J:r;S8 6tt, 0 

1 1 (C^LfcftSStfj 1 co^-n<fcf^ CTab^o 

[0094] [m2<ommmm] ±mi,r^m 1 <dhjs^ 

j£(2, 03 (C^Lrccfc^tC, SSii&5fcfit &*§IEX*I4 0 
A*. fii^iiEIiS 0tn>h7X KiiEII6 0<h 
fcZUO* I«f-^^ilg7 0^, ftHJ&fciftXg 
80. 3>h7Xh^iII90, 

0 0 , IgiSiM^I^l^ili 1 1 0 *5<fctf3E^ 
1 2 0 

[0095] cnfc^tr. 01 9 izm?<ko\z. HSig 
ytm m®mx&4 o fen^ijEiiso, =i > h ^ 

^K^iEX@6 0, fia**t*»jEXS4 3, ii^Tt^^ 
^^fflillg4 4, ^^fflMlEXS 4 5 *5^^fe^^ 

7 2 9<l<Ofe^-^(C^tLT, ^S&*tjE&r^TfTO 

[ 0 0 9 6 ] T>S:t5^, feJ®^:^iEXg 5 0 T(2, fe<Z) 
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«A£«iE"ra L a bfi£H±T©fe*««R£* 3 > 
h7XhiiEIi6 0tll 3>h7Xh$iiEf§L 

s^s & mm? % ft v> <o £ #-r * *> v> t ? * . 

[ 0 0 9 7 ] ®mm$Lyt#fcmixmm]Ej:m4 4tit 

x>T K @WcDfe^r B 1^(7)^^tc!SUT^g^^^ 

[ 0 0 9 8 ] ^lt, fe&&&&^f&X*M4 6 (Ci3l> 
T. feU^iiEIiS 0 . 3>h7XhiiEIi60, 

fia*»*iijExe4 3 , Ksst*3tt#tf**ffl*tiEx« 

-^«»II7 0l:iJ^t. iiIEIl4 0 T 

im$nf:Miil^3 *7cLUT©»fjfilC*li!ll 

[0099] com 2 ojtjfi^iuctntf, ±j£Lfc* 

££#J 1 - 4 £^tf® 3 K^ufcSII 1 ©SIJfcJgfgKlIt'* 
[0100] 

^yi/^^i$nt^5ii^ -jigo^^^n^ 30 
*>. f^x^i/^fii©fe$, est sns t^rosnfc 

gr-r^ct^fc, a— H 3 fcf — IStt©fe©.ajt£x-<' 

=3 e-@&£f!m(C jltt'^^T^. f^^OmfcgCO 
[Sli&<Z>fflfiV&gg9n 40 

[H2] :(0^^O^7-Iii21I^ii^^tIii7? 

[04] mmyt<D3tm\z&?z>mv&z>„ 
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[05] *&±mfo<D&tm\zm?z>mT$>z>. 
-T0-e&*o 

[0 7 3 SS l ©*«»Bo>®<ft«i3i^-^><offia>W* 

[08] i «>ere**ijExs*^-rH-e*-5. 
[0 9 3 USS^J l o^Ji^^xxgoift^tz^-r a0T 

[01 03 2s*m ©feJB*«iExg©&fnc#T*H 
[0113 uss^j i <D&mfcffijE&&zfi&mfo&&<D& 

[012] mmm 1^3>h 7 X NfcHEisJitf n > h ^ 

[01 3] i^ss^i i (o^sm^T^M^a^^^^^ j:^ 

[014] *M«2©€^*»lE£<fctffeJBffi««<Bfli 

[0i 5] 01 4<D%tmizm?z>m'c<ibz> 0 

[016] @i40lft^i;if$s?S§, 

[01 7] i^jgfcj 3 co£lij£M;Efc<£ fell&^&oaii 

[018] HiS#J4 ©eJKfc1ijEfcJ;tffiJ®JfcSEifc<08l 
SJU — ^>^9^? 7 □ — ^ — K 
[019] C<0»^©*7-S«ffi3S36rte(0® l ©*Jfi 

1 # =7 — ^4 X 

2 -fc >it 

3 A*^© 

1 o x y-m&mmsim. 

2 o s* Battel* mmn&xm 

3 0 ^^^^Ttlf l^II 

4 o nitwit aiijExg 

5 o firajstsiExg 

6 0 3>h77 KfcilEXfl 

7 0 lif-^^ili 

8 o 

90 3>h7^ hi:^ii 
i o o mmttfo&&xm 

1 1 0 KH!*#3fc*ttf;SjKffl3e»X8 
1 2 0 ^iffl^^Ii 
4 3 fiH«**JS*iIEXiI 

44 WLmmmyt^^mmmiExm 

4 5 S^ffiUjEXS 

4 6 fe&&&&£j&XH 
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